The objective of this paper is to evaluate the changes in the elements of the value change sensitivity model and identify if there has been a significant shift in the profitability of one country to another. Validating the work on the adjusted present value (APV) formula provided by Rainish, Mensz, and Mohs (2015), this paper analyzes how the new U.S. corporate tax rates will impact a company's sourcing decision. Also, the value-added tax (VAT) is used in all other OECD countries, except the U.S, and therefore this will be part of the evaluation. The third variable that has a crucial impact on sourcing is the average manufacturing wage of the different countries. By examining the taxation and labor system, this paper shows how these essential cost drivers influence the value-chain modeling for the global sourcing. The conclusions, recommendations and implications reached in this study are generalizable and appropriate for use in developing best practice solutions.
Introduction
Myers ' & Pogue's (1974) adjusted present value (APV) model highlighted a short-term financial model that includes the use of short-term assets and liabilities. The APV model integrated the making (buying) decision, production location, distribution decision, and tax effects into the firm's capital investment decision-making. Myers, Dill, & Bautista (1976) extended the APV model that also covered the financial leasing contracts. The present value of tax differential cash flows and the changes in the individual cash flow components are used to identify the investment value when leasing. These demonstrate the interdependence of the company's production decision (make or buy), including the customer location, and tax effects. Rainish & Mensz (2012) used an expanded globalized APV model that is applied to the location and outsourcing variables. Evaluating the operations and financial structure of the firm varies based on the selected activities of the company to optimize its value. This shows how the insufficiency of the basic models found in the textbooks and other materials to understand how a firm operates in a global setting. Rainish, Mensz, & Mohs (2015) identified how a global firm can optimize its value chain when different key cost variables such as labor costs, transportation costs, and transfer price tax rates change in value. To accomplish this on a conceptual level, a model was created to integrate the buy or build decision, production location, distribution decision, and tax effects into the capital investment decision of the firm. By doing so, the model can be used to optimize the value chain and show how the location of production changes as a result of modifying the different input factors.
In a 2013 Deloitte study, it showed that labor costs, labor productivity, and corporate tax rates are significant factors in determining the country's competitiveness. This paper seeks to apply the model created by Rainish, Mensz, & Mohs (2015) to achieve the significant 2018 corporate tax policy changes in the United States. The United States (U.S.) remains the only OCED country that does not apply a VAT. To get the full picture of how taxes affect profitability within a country, the varying VAT rates are also evaluated. The third variable examined is the effect of the individual labor rates of a country and the trends in the long run on the company's manufacturing division. Rainish & Mensz (2012) redesigned the traditional NPV model to create the framework for a global operation. In the model, the distinction between local and foreign locations, the ownership of activities and price differentiation for the different customers were highlighted. These changes led to the creation of the APV model below: TS -the incremental present value of the net tax savings from the interest deductibility of the firm's debt financing and its cost of financial distress
Adjusted Present Value (APV) Model
Ti -aggregated tax rate calculated as a weighted average tax rate at the customers' locations VC -variable cost for investment that includes taxes on production activities
FC -fixed cost for investment
Dep -depreciation for investment NCF -non-cash flow accounting adjustment effects for an investment T -income tax rate for investment activity P -price for product or service of an investment Q -quantity of product or service sold of investment Capex -capital expenditures for an investment that is dependent on current global operations Subscript ijklc -refers to investment (i), activity (j), ownership (k), location (l), and customer (c)
The detailed description of the developed APV model can be found in the Rainish and Mensz paper (model as quoted from Rainish & Mensz, 2012) .
Discussion of Global Value Chain Tax Accounting and Data Analysis
As noted in Ranish, Menz and Mohs (2015) , the firm's decision to establish a global supply chain in a specific country or region is often made in a combination of financial and nonfinancial variables. The non-financial variables cannot be easily quantified and are not relevant in this model. Other financial variables such as transportation costs, material costs, and facilities' charges are kept constant to better highlight the effects of taxes on the firm's decision. Below is a brief explanation of the relevant variables.
Corporate Taxes
Taxes are a vital environmental variable for the multinational companies (Doupnik & Perera, 2012) . The sovereign governments can tax businesses if an economic relationship exists in any place where an international taxation generally refers to the tax treatment of cross-national transactions (Goodspeed & Witte, 1999) . These taxes include direct taxes such as corporate income taxes and indirect taxes such as sales, value-added, property, excise and other related taxes. Based on the empirical studies, the investors are willing to pay for the services to have an access to another country's workers or market to a certain degree. Prior to the 2018 U.S. tax cuts, it was initially thought that a tax reduction would lead to an increase in the foreign direct investment (FDI) in the U.S. by international partners (Mohs, Wnek, & Galloway, 2018) .
The global corporate tax rate has declined from 38% in 1980 to 22.96% in 2018. Before the 2018 tax code change, the U.S. had the fourth highest tax rate with a combined statutory tax rate of 38.91% (comprising federal tax rate and average corporate state tax rate), which had not shown any significant change since the 1980s. With the U.S. having a tax rate of 15.92% higher than the world's average, consider how this new combined corporate tax rate of 25.82% affected the value chain in its order (Tax Foundation, 2018) .
The three common methods of calculating the tax rates as used in the study have their own pros and cons such as (1) statutory tax rates, (2) average effective tax rates (AETRs), and (3) marginal effective tax rates (METRs). The statutory tax rates have been widely viewed as unsatisfactory compared to AETRs, but they are the most accessible since they are published. The advantage of AETR and METR is that they provide data on actually paid taxes, incorporating the firms' tax minimizing strategies where statutory tax rates ignore the tax planning effects (Beck & Chaves, 
2012
). As for this study, the published combined statutory taxes, published by OCED in Appendix A for the year, were evaluated. No other investment incentives have been used.
VAT Taxes
Indirect taxes are viewed as buried or hidden taxes and as such are not commonly disclosed. When applied to a supply chain management framework, indirect taxes can add a significant cost to the flow of goods and services and should be considered according to Rainish, Mensz, & Mohs, 2015. Indirect taxes are defined as charges levied by a jurisdiction on the consumption, expenditure, privilege or right. In general, these taxes include sales and use tax, VAT, duties and customs, severance, and other different levies that are less obvious than the direct taxes (Choi & Meek, 2012) . Indirect taxes, such as VAT, are levied on the various stages of production and readily published.
Europe has one of the lowest corporate tax rates in the world at 18.35% but applied an average VAT of 21.7% while the U.S. does not levy a VAT, making it essential to evaluate when looking at how the changes of the U.S. corporate rates affect the decision-making. In 2015, the standard VAT rates in the OECD had a record high of 19.2% on average and remained stable ever since. Currently, 10 OECD countries have a standard VAT rate above 22% compared to only four in 2008 (OECD, 2016) .
For this study, the published VAT rates by OCED in Appendix B were used for the year being analyzed. To isolate the value-added portion of the tax, it was only applied to the labor portion of the unit cost.
Average Manufacturing Wage
The wages are one of the most significant variable costs in a firm's supply chain analysis since labor is an integral part of the products' direct assembly/manufacturing expense. About 35 OECD nations observed that wages on average grew 14% between 2000 and 2010. The rate has slowed down with the average hourly wage rate among the OECD countries of $18.98 per hour in 2010 to $20.05 per hour in 2017 or a 5.6% growth.
Among the OECD nations, Switzerland and Iceland have consistently been part of the top three most expensive wages. The U.S. manufacturing wage rates increased by 4.3% from $29.03 in 2010 to $30.28 in 2017, maintaining its ranking as the seventh highest wage rate. Mexico and Poland have not seen their wages change at the same pace as the other OECD nations. Currently, they are the first and third lowest wages at $4.30 and $6.72 per hour, respectively.
For this study, the published average annual wages by OECD in Appendix C for the year was used and examined in the conversion of an hourly rate based on 2080 working hours. This also helped to evaluate the wage trend analysis for the countries being analyzed. The study considered the costs as labor costs per unit.
Material Costs
The material costs have remained consistent between countries for each case study either at 20% simulating work that is more labor intensive. In one instance, the material cost is increased to 60% simulating the machining type of work. This is to check if a lower tax rate in the U.S. has made it more completive. Also, any indirect taxes are included in the material costs.
International Transportation Costs
The transportation costs are dependent on different factors but in a simplistic view. These types of costs for a product include function distance, method, and weight. Also, the quality of transport and pricing of goods are also part of the components.
Facilities Charges
The facility charges are estimated, consisting of theoretical capital consummation costs. For this study, these costs involve rent, depreciation, insurance, and provision for the related indirect taxes. These charges are consistent throughout all the cases.
Retained Earnings
The retained earnings variable as described earlier in the transfer pricing structure represents the residual or embedded profit that gets the transfers as a function of the scheme itself. In the case of the subject company, the see-through profit is reduced to a percentage and compliant with the global transfer pricing requirements. By doing this, the subject company has mitigated the impact of cross-jurisdictional tax issues, which may have affected the specific tax variables.
Case Analyses
The sample cases below evaluated the tax and labor changes from 2010 to 2018 and viewed how these variables influenced the model in isolation. The variable data being examined in the cases was extrapolated from OECD and provided in the appendices.
North America Comparison
Introduction. This scenario is used to compare the three North American countries. With the recent U.S. tax changes, all the current corporate tax rates are about 5%. All three have varying wage rates, but the Mexico rate is 86% less than the U.S. rate and 83% lower than Canada's wage rate. The U.S. remains the only OECD country with no VAT while Canada and Mexico rates remain below the average VAT rate globally.
Results. From 2010 to 2018, the U.S. has a manufacturing labor increase of $1.24 or 4.3%, unchanged VAT tax rate of 0%, and a decline in the corporate tax rate of 13.4%. These changes have led to the net income per unit to increase by $1.48 or 13.6%. At the same period, Canada has a manufacturing labor increase of $1.73 or 7.4%, unchanged VAT tax rate of 5% and a reduced corporate tax rate of 2.6%. This has led to the net income per unit in Canada to reduce by $0.75 or -2.9%. In Mexico, the manufacturing labor remains unchanged at $4.30 per hour, unchanged VAT tax rate of 16%, and an unchanged corporate tax rate of 30%. Therefore there is no change to its net income per unit.
Implications. The preferred production location remains unchanged. As long as there is a huge labor difference that exists between Mexico and other locations, it would be the preferred manufacturing location. The reduction in the corporate tax rate in the U.S. makes them more competitive than Canada, reducing the net income gap from $5 to $2.77 per unit (currently $17.01 with Mexico). Reducing the net income gap to about 18% of Canada's net income, all variable costs need to be considered to determine if there are enough savings to invest in or source manufacturing in Canada.
Developed Economies with Corporate Tax Restructuring
Introduction. This scenario is a comparison of the three developed economies that reduced their corporate tax rates by more than 10% between 2008 and 2018. Two countries remain above the average world corporate tax rate of 22.5% but significantly lower than the average world VAT rate of 19.2%. The third country has a corporate tax and VAT rate close to the OECD average. Results. From 2010 to 2018, the U.S. has a manufacturing labor increase of $1.24 or 4.3%, unchanged VAT tax rate of 0% and a decline in the corporate tax rate of 13.4%. These changes have led to the net income per unit to increase by $1.48 or 13.6%. At the same period, the UK. saw a manufacturing labor decrease of $.41 or -1.8%, VAT rate increase by 2.5% and a decrease in the corporate tax rate of 9%. This has caused the net income per unit in UK to increase by $1.72 or 12%. In Japan, the manufacturing labor has increased by $.09 or 0.5%, VAT rate increase by 3% and a decrease of the corporate tax rate of 9.4%, providing them an improved net income per unit of $2.17 or 13.3%.
Implications.
With all the changes, the profitability by country remains unchanged for Japan, UK, and the U.S. IN the instant case these three countries have improved their net incomes by significantly reducing their corporate tax rates to be more aligned with the global tax trend. However, the lower labor cost of Japan has a more significant effect on the net income despite having the highest corporate taxes.
Europe Nation with No Tax Changes
Introduction. This scenario has made a comparison of the three European countries that had no significant tax changes between 2010 and 2018. One country is considered a developed country with a tax rate of more than 7% higher than the world average. While the two developing nations have a corporate tax rate of approximately 3% lower than the global average. Each country has a VAT at the same rate. rates not yet published, 2017 rates used for 2018 ** Appendix B -Assumption is VAT is only applied to labor and that all material is shipped in for assembly *** Appendix A Results. From 2010 to 2018, Germany has a manufacturing labor increase of $2.15 or 10.7%, unchanged VAT tax rate of 19%, and an increase in the corporate tax rate of .3%. These changes have led to the net income per unit to reduce by $1.87 or -11.5%. At the same period, the Czech Republic has gained a manufacturing labor increase of $0.91 or 13.4%, VAT rate increase by 1% and a stable corporate tax rate of 19%. This has brought the net income per unit in the Czech Republic to reduce by $0.95 or -3.1%. In Poland, the manufacturing labor has increased by $0.86 or 14.7%, VAT rate increase by 1%, and a stable corporate tax rate of 19%, providing them a reduced net income per unit of $0.91 or 2.9%.
Implications. The preferred production location remains unchanged for Poland, the Czech Republic, and Germany. However, with such a small difference between Poland and the Czech Republic, the other variable costs are kept constant that will identify the best location. Germany had an 11.7% decrease in net income with a 10.7% increase in labor and an insignificant change in its tax rate. Again, it has been highlighted how significant labor costs are on a sourcing decision compared to taxation.
Implications, Summary, and Conclusions
Companies are always searching to make long-term investments in available countries that provide attractive risks and return opportunities. Prior to the 2018 Tax Act, the U.S. had the largest inflow of FDI in 2017 worldwide (OECD, 2017) , showing that it was already an attractive investment even with high wages and taxes. When evaluating the sourcing of manufacturing services, the reduced tax rates had no effect when competing with the countries that have significantly lower wage rates. However, by reducing the statuary combined tax rates, the cases highlighted reflect that the U.S. has been more attractive compared with other countries with similar wage rates. Additionslly, the analysis indicates that the U.S despite the rate reductions woud appear to be a more attractive location for companies looking to source Year Appendix B Implemented 1975 Implemented 1985 Implemented 1995 Implemented 2005 Implemented 2007 Implemented 2008 Implemented 2009 Implemented 2010 Implemented 2011 Implemented 2012 Implemented 2013 Implemented 2014 Implemented 2015 Implemented 2016 Implemented 2017 Implemented 2018 Reduced rates (b) Specific regional rates 20  20  18  19  19  19  19  19  19  19  19  19  19  19  19  19  --1993  --22  19  19  19  19  20  20  20  21  21  21  21  21  21 
